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Introduction 
Tooth parameters are useful methods for sex differentiation from anthropological skeletal remains. Sexual dimorphism in tooth parameters has been studied over the past halfcentury with odontologists and anthropologists (Lund and Mörnstad, 1999; İşcan and Kedici, 2003; Acharya and Mainali, 2007) . Dental features in sex identification can be classified into nonmetric and metric methods. Nonmetric parameters based on the presence or absence of a particular morphological feature; shoveling of incisor, Carabelli cusps, hypocone and protostylid (Ramakrishnan et al., 2015) . Unlike nonmetric features, metrical methods are more structured, less subjective and it can be repeated to validate the obtained results (Bidmos et al., 2010) . Linear dimension including mesio-distal and bucco-lingual and dental indices such as crown area crown module and crown index are termed metric features of the teeth (Acharya and Mainali, 2008 and Bakkannavar et al., 2012) .
Many studies were conducted to determine the sex dimorphism taking a single tooth, few teeth or a quadrant into consideration. Some studies have chosen either mesiodistal or buccolingual dimensions in sex determination or single index. The present study combined these parameters for better differentiation and prediction of sexual dimorphism.
Material and methods:
The present study was conducted on total of 100 subjects, 50 males and 50 females. The study protocol was approved by Forensic Medicine and Clinical Toxicology Department, Faculty of Medicine, Sohag University. Informed written consent was taken from subjects. Subject's age group was from 17 to 24 years old. Subjects were students' population of Sohag University, Faculty of Medicine. Visible fractures, proximal dental caries, restoration or significant attrition, subjects with braces, removable partial dentures, fixed partial dentures, cleft palate or cleft lip were excluded from the study.
Maxillary jaw casts were performed using Alginate powder, perforated metal maxillary impression tray, spatula and mixing bowl, and dental stone. Precision caliper was used for measuring of linear dimensions for all teeth except third molars.
Mesiodistal (MD) is defined as the greatest dimension between the contact points on the approximate surfaces of the crown and was measured with the caliper beaks placed occlusally along the long axis of tooth surface of the crown where it was considered that contact with adjacent teeth would have normally occurred. Buccolingual (BL) is defined as the greatest distance between the labial/buccal surface and the lingual surface of the tooth crown was measured with the caliper held at right angles to the MD dimension. Dental indices have been derived from mathematical combinations of linear measurements. Crown area is the product of BL and MD dimensions (BL × MD). Crown module for each tooth is taken as the average of BL and MD dimensions, i.e. (BL + MD)/2. Crown index on the other hand, is the ratio of the two linear measurements expressed as percentage, i.e. (BL/MD) × 100 (Acharya and Mainali, 2008) .
Statistical analysis:
Data was analyzed using SPSS computer program version 20. Data was expressed as median values. The data was tested for normality using Shapiro-Wilk test. The nonparametric Mann-Whitney test and Wilcoxon Signed Ranks test were used for data which was not normally distributed. Receiver operating characteristic (ROC) curve was constructed for optimum cut off points of the studied measures in predicting male gender and the area under the ROC curve value with 95% CI was calculated. Optimal cut-off values were determined; sensitivity, specificity, positive predictive value, negative predictive value were calculated. Logistic regression test was used to determine the role of the studied measures in predicting male gender. A 5% level was chosen as a level of significance in all statistical tests used in the study.
Results

Central incisor
There was significant statistical increase in median value of right central incisor's (BL, crown area and crown index) and left central incisor (BL, crown area, crown index and crown module) in males than females, see median and p-values in table (1) . 
Lateral incisor
There was significant statistical increase in median value of right lateral incisor's (MD, BL, crown area and crown module) and of left lateral incisor's (MD, BL, crown area, crown module and crown index) in males than females. See median and p-values in table (3). 
Canines
There was significant statistical increase in median value of right canine's MD, left canine's crown area, crown module in males than females .There was significant statistical decrease in median value of right canines, BL, crown area and crown index in males than females. See median and p-values in table (5). 
Premolars
First premolar
There was statistical significant increase in median value, of left first premolar's MD and statistical significant decrease in crown index between males and females. See median and p-values in table (7). 
Second premolars
There was significant statistical increase in median value of right second premolar's MD, BL, crown area and crown module and significant decrease in median value of crown index and left second premolar's crown index in males than females. See median and p-values table in (9). By using ROC curve, MD, BL, crown area, crown module and crown index of the right second premolar, crown index of left second premolar had significant predicting value for male gender. See AUC areas and cut off points in table (10). 
Molars
First molar
There was statistical significant increase in median value of right first molar's MD, crown area and crown module and significant decrease in median value of BL and crown index of right first molar and BL of left first molar in male than female See median and pvalues in table (11) . 
Second molars
There was statistical significant difference in median value of right second molar's MD and BL, statistical significant increase median value right second molar's crown area, significant decrease in median value of crown index in males than females. See median and p-values in table (13). By the use of multiple binary logistic regression analysis and calculation of odds ratio (OR) at confidence interval (CI) 95%, it had been concluded that the teeth parameter seen in table (15) were the best parameters in predicting of male gender. 
Discussion
Findings of central incisor linear dimensions in the present study were in agreement with the studies done by Srivastava et al. (2014) ; Sabóia et al. (2013) and Nahidh, (2014) where they proved that sexual dimorphism is more pronounced in (BL) than in (MD) diameters. Zorba et al. (2011) noted that BL dimensions were more dimorphic than (MD) diameters in most populations. In contrast to the current study, Astete et al. (2009) proved that (MD) is better sex predictor.
Lateral incisor results of the current study were in agreement with Kailash et al. (2018) who detected statistical significance differences in BL and MD dimensions of the left and right lateral incisors. In contrast, Babu et al. (2016) and Srinivasprasad et al. (2017) found that lateral incisor dimensions didn't show any statistical significant differences between males and females. Staka and Bibmbashi (2013) founded that there was statistical significant differences between males and females in MD and BL dimensions of canines, which correlates with the current study. In contrast, Al-Rifaiy et al. (1997) ; Da Costa (2012), reported that there were non-significant statistical differences in the measurements of right and left canines between males and females.
Results of premolars in the present study were in agreement with Babu et al. (2016) and Srinivasprasad et al. (2017) , who found that the first premolars dimensions had significant degree of sexual dimorphism. On the other hand Kailash et al. (2018) found that there was statistical significant difference in BL and MD dimensions of the left first, right second and left second premolars between males and females. Preeti et al. (1999) ; Rai et al. (2007 ) Ghodosi et al. (2008 ; Rai et al. (2008) ; Sonika et al. (2011) and Eboh (2012) found that there was significant degree of sexual dimorphism in right first molar dimensions which correlates with the results of the present study.
The present results came in contrast to Garn et al. (1967a) and Shireen and Ara (2016) , who found that the right first molar dimensions didn't show any statistical significant difference between males and females.
On the other hand, the present results showed that the MD parameter of left first molar showed no statistical significant difference between males and females. Similar results were obtained by Suazo et al. (2008) ; Agnihotri and Sikri (2010); Kumar et al. (2016) and Narang et al. (2015) who found that MD dimension of left first molar had no role in sexual dimorphism.
Second molar findings of the present study were in agreement with Garn et al. (1966) who found that BL dimension showed greater degree of sexual dimorphism compared to MD diameter. The results of the current study were also in agreement with Sharma et al. (2013) , who found that the MD dimension of right second molar exhibited greater sexual dimorphism and it was significantly predictive for male gender than BL dimension of the same tooth. Staka et al. (2016) found that there was statistical significant difference as regard to central incisor indices and they had significant degree of prediction for male gender, this came in agreement with the results of the current study. In contrast to the present study, Introna et al. (1993) found that crown index of right central incisor and crown area only of the central incisors had high predicting value for male gender.
Canines findings of the current study were in agreement with İşcan and Kedici (2003) as well as Acharya and Mainali (2007) , who proved that canine dental indices showed significant degree of sexual dimorphism. In contrast, Lund and Mörnstad (1999) and Karaman (2006) detected that the crown index of canines makes no contribution to sex dimorphism. Ditch and Rose (1972) founded that right and left first premolars did not show statistical significant difference as regard to crown area or module between males and females. On the other hand, crown index showed significant degree of dimorphism and had significant predicting value for males, which came in agreement with the results of the current study. In contrast Garib and Peck (2006) , found that crown index had significant predicting value for females.
Findings of molars in the current study are in agreement with Townsend and Brown, (1979) , who noted that there was statistical significant difference in crown index values of first molars. Also in other studies performed by Rosenzweig (1970) and Garn et al. (1967b) , the crown index for first molar was greater in females in a North American sample, the differences being statistically significant.
The current results regarding dental indices concluded that crown index presents a picture of sex dimorphism different to crown area, crown module and linear measurements. This was explained by Kondo and Townsend (2004) who found that crown index "indicates the relative size of (MD) and (BL) diameters, it expresses one linear measurement in terms of the other. While male linear dimensions are generally larger than females' in absolute terms, this may not be true when they are taken as a relative measure. Indeed, some consider crown index to be independent of the absolute values of linear dimensions (Rosenzweig, 1970) .
The different patterns of sexual dental dimorphism observed between different populations reflect genetic and environmental influences to dental development (Srivastav et al., 2014) . There are differences in odontometric features in specific populations, even within the same population in the historical and evolutionary context.
Differences in dimensions of the teeth are due to greater dentine thickness in males as compared to females, as the Y-chromosome increases the mitotic potential of the tooth germ and induces dentinogenesis (Garn et al. (1979) and Vodanovic et al. (2007) .
Conclusion
The present study proved that BL and Crown index are the best parameters for assessment of gender in most of teeth of the upper jaw.
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